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ABSTRACT

In this work, we report a synthesis method of water dispersible magnetite

nanoparticles having oleic acid and poly(ethylene glycol) methyl ether—poly(s-

caprolactone) (mPEG—PCL) amphiphilic block copolymer as polymeric stabilizers.
The particles were prepared by coprecipitation of Fe(Il) and Fe(III) salts in NH,OH

and had bilayer surface with hydrophobic inner layer and hydrophilic corona. mPEG—

PCL copolymer was synthesized by a ring-opening polymerization of e-caprolactone

using mPEG as a macroinitiator in the presence of stannous octoate as catalyst.
mPEG-PCL copolymers with systematically varied molecular weights of each block
(2,000-2,000, 2,000-10,000, 5,000-5,000 and 5,000-10,000 g/mol, respectively) have
been synthesized. Transmission electron microscopy (TEM) showed the average

particle size about 9.0 + 1.1 nm in diameter. Vibrating sample magnetometry (VSM)

measurement indicated that the magnetite nanoparticles were superparamagnetic with
saturation magnetization (Ms) about 33 emu/g magnetite. Percent of magnetite and the
copolymers in the complexes were determined via thermogravimetric analysis (TGA).
The effect of mPEG and PCL block lengths in the copolymer-magnetite complexes on
the properties of the particles, e.g. stability in water, drug entrapping and loading
efficiency and its releasing behavior were investigated. This novel magnetic
nanocomplex might be suitable for use as efficient drug delivery vehicles with tunable

drug-released properties.
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